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ABSTRACT 


Kwok-Yuen F. Pau and W. Chia-Mo Wan (1975). 
Serum Luteinizing Hormone Concentration of Heifers During Estrus. 


The Rectal Temperature and 
Bull. Inst. Zool., 


Academia Sinica 14(2): 55-59. Holstein heifers were examined for rectal tempera- 
tures (RT) to correlate with serum luteinizing hormone (LH) during estrus. 


In ten selected heifers, three demonstrated four successive estrous cycles. 
rise in RT corresponded to the LH peak in the blood. 
dropped to the original level one day after estrus. 


The 
Not like in human, the RT 
The RT was not influenced by - 


either the ambient temperature or the relative humidity. 


I is known that an elevation of basal body 
temperature indicates the possibility of ovulation 
in human, and it has been reported that the LH 
surge in blood can be found on the day of. basal 
body temperature elevation™®. The present study 
intends to apply similar techniques to domestic 
animals by correlating the rectal temperatures 
with serum LH variations in heifers in order to 
find a guideline for more successful artifical in- 
semination in cattle production. 


MATERIALS AND METHODS 


Ten Holstein heifers selected from the im- 


ported herd were utilized for the present in- 
vestigation. The heifers were transported from 
Iowa, US, and kept in Young-Mei Branch Station, 
Taiwan Provincial Livestock Research Institute 
(YM-PLRI) since February 1973. The investiga- 
tion started in December 1973 for 3 months. 
During that time the animals were under care- 
ful management and observation in the stalls. 
The feedings given included roughage ad lib., and 
PLRI formulated maintenance. ration’” twice 
daily (at 8.00 to 10.00 and 16.00 to 18.00 hours) 
with a total of 3 kg/head/day. 

Ambient temperature (AT), relative humidity 
(RH) of YM-PLRI and rectal temperature (RT) 
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of the animals were recorded by thermometer, 
wet-dry bulb humidity recorder and rectal 
thermometer respectively. The RT for the hei- 
fers were taken every morning before feeding. 

The serum samples were obtained from blood 
of the jugular vein and stored in the deep freezer 
(—20°C) till the time for bovine LH radioim- 
munoassay (RIA). 
twice a day during the estrus with RT as a re- 
ference. On other occasions, the blood samples 
were obtained in a 3-4 day intervals. 

The RIA on serum samples was carried out 
by a modification of double antibody method, 
NIH-LH-B, served as a reference material. The 


rabbit anti-bovine LH- antiserum was prepared 


in this laboratory by using the same material 
as reported previously». The goat antirabbit 
gamma globulin was purchased from Calbiochem 
AG (Lucerne, Switzerland). Radioiodination was 
performed by a modification of the method 
described by the Michigan group (personal 
communication with Dr. A.R. Midgley Jr.). 


RESULTS 


As shown in Table 1, simple and partial 
correlation analysis on AT, RH and RT record- 
ed. within the investigation period indicated that 
there was no correlation in any combination of 


Blood samples ‘were taken - _and RH recorded in YM-PLRI. 


AT, RH and RT for all of the ten hiefers. 


Among the ten animals, the regular cyclic 
changes were observed only in three heifers (No. 
9, 58 and 71). In four apparent estrus, the RT 
increment and serum LH elevation were observed. 
One of these observations was shown in Fig. 
1A. Fig. 1B shown the daily changes of AT 
A pooled serum 
LH data compared with the deviations of RT 
from the average indicated that an elevation 


` of RT was corresponded with the increment of 


serum LH with no exception (Fig. 2). However, 
the maximum of the serum LH varied widely 
(heifer no. 9 at first estrus, serum LH was 
72ng/ml, at second estrus, 40; no. 58, 54; 
and no. 71, 20). The correlation between serum 
LH and deviation from RT average was signi- 
ficant (P<0.01, a=7.348, b=31.645, r=0.772, 
n=11) within the range of 7 days prior to and 
5 days after the estrus. The observed positive 


‘deviation of RT at estrus ranged from +0.3 to 


+0.87°C. One to two days previous to estrus, 
a negative deviation was observed (—0.3 to 
—0.5°C). 


DISCUSSIONS: 
There are controversies on the inflience of 


AT and RH on body: temperature variations. In 
pigs, it was reported that the body temperature 


TABLE 1 
Simple and partial correlation analysis of rectal temperature of heifers (x), 
relative humidity (y), and ambient temperature (z). 


‘Heifer No. | 42 | 9 61 | 17° | u | 36 | 71 | 56 | 53 | 58 
wae | 
Sample size (n) | 26 | 35 | 26 26 | 26 | 26 33 26 | 35 | 26 
l xy | —0.079 0.082} 0.114 0.046! 0.128! —0.2301 —0.104! 0.097) 0.095| —0.079 
lation xz aoa —0.141| —0.009) —0.200, —0.169 —0.300/ 0.171! —0.163) 0:071. —0.041 
" yz 0. 524 0.492; 0.524 0.524 0.524 0.524 0.489 0.524 0.492; 0.524 
lj . N : 
Partial xyz | 0. Eng. 0.175! 0.139, 0.181} 0.2581. 0.090, —0.218 0.217} 0.069, 0.068 
correlation | yey | —0. 204 —0.209 -0.082 —0.263| —0.280! —0.217| . 0.256. —0.252) 0.028) —0.001 
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A The variation of serum LH and rectal 
temperature of heifer 71. The dots and- 
solid line indicate the daily morning rectal 
‘température recording, the circles arid dashed 


' line“ indicate’ the measurements: of serum’ 


LH: On day 0; two blood samples: were 
taken, one in the morning: and the other. in 
the. afternoon. 


mounted. The sensitivity of the present 
assay system is 1 ng/ml. 
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Fig. 2: The pooled data for serum LH and rectal temperatures: of iue including those of 
7 days previous to and 5 days after estrus. 
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Fig. 1B The: variation of- relative: humidity: andy 
ambient temperature: recorded- through: the 


period. corresponding: to Fig. 1A. The 
dots and dashed: line indicate the daily, 
morning relative humidity; the circles and. 
solid line indicate the daily morning anibiént 
temperature. . 


- Lower: rectal temperature difference cone Diff: es from: thë ES: (0) of the. 


respective heifers. 
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and respiratory rate increased with the increase 
‘of AT, and a rapid increase of RH (from 30 to 
947%) at high AT (96°F 35.6°C) also hastened 
the respiratory rate and elevation of the body 
temperature. In cattle, a sudden steep eleva- 
tion of AT (from 18° to 38°C) resulted in 1.5°C 
increment of the body temperature), In the 
present study, after analyses.of simple and partial 


correlations among AT, RH and RT (Table 1), no | 


significant change was demonstrated.. This agreed 
with the findings of Tidwell and Fletcher in the 
pigs?) 
AT was ever recorded in YM-PLRI.- 

It has been described that, by palpation, in 
53 Holstein hiefers 74 per cent demonstrated 
silent estrus at first ovulation. The incidence 
of silent estrus gradually decreased to 43 per 


cent at 2nd and 21 per cent at 3rd. ovulation, | 


In: the present report, seven out of 10 heifers did 
not show apparent estrus. Among the seven, one 
had a significantly high level of LH in the blood 
obtained on the day of a RT decline. However, 
no sufficient data can be presented at this. mo- 
ment for the event of this category. Therefore, 
it is proposed that a further study should: be 
undertaken in order to elucidate this point. 
Cummins et al.“ investigated the LH secre- 
tion of cows and reported that the length of the 
estrus varied from 0 to 21 hours, the time in- 
terval from the onset of the estrus to the start 


of the LH peak ranged from —12-to-1 hour, - 


and the duration of LH peak covered ftom’ 10 
to 13 hours. Sampling the blood twice per day 
in this experiment, the measurement of LH 
could not possibly fall upon the highest blood 
concentration. However, the measured LH range 


its relation with RT(5s7.%,. 


The explanation for elevation in. RT prior 
to or during ovulation is not all clear.: However, 


the complicated hormonal fluctuations before 
ovulation has been well-documented, the hor- 
mones being the estrogens, progesterone.’»*+19s1*), 


prolactin and glucocorticoid@® besides FSH and — 
LH. It was observed that previous to estrus — 


most animals demonstrated restlessnessC*>®, Thus, 


In addition, no such sudden change of- 


it is possible that the restlessness is. due to the 
changes of ovarian hormones in blood and in 
turn causes the RT elevation. 


REFERENCES 


1, Cummins; L. Ją, M. A. de B. Blockey, J. M. 


Brown and J.R. Goding (1972). A study of 
luteinizing hormone secretion in the cow. i 
Reprod. Fert. 28: 135. 

2. Heitman, H. Jr. and E.H. Hughes (1949). The 
effects of air temperature and relative humidity 
on the ig es pom well Poing. of swine. J. 
` Anim. Sci. 8: 171-181. 

3. Ma, R. C.S. (1971). Farm Animal Bie (in 
Chinese), Chung-Cheng Bood Co., Taipei. 

4, Morrow, D.A. (1969). Estrous "behavior and 

‘ ovarian activity in prepuberal and postpuberal 
dairy heifers. J. Dairy Sci. 52: 224-227. 

-5. Niswender, G. D.,, L. E. Reichert; Jr, A. R. 
Midgley, Jr., and A. vV. Nalbandov (1969). Radio- 
` immunoassay for bovine and ovine luteinizing 

hormone. Endocrinol. 84: 1166-1173. 

6. Odell, W.D, G.T. Ross and P.L. Rayford 
(1967). Radioimmunoassay for luteinizing hor- 
mone in human plasma or serum: physiological 
studies. J. Clin. Invest. 46: 248-255. 

7. Pant, H.C., C. Hopkinson and R.J. Fitzpatrick 
(1972). Plasma oestradiol progesterone and 
luteinizing hormone concentrations during the — 
ovine oestrous cycle. J. Reprod. Fert. 31: 105. 

8. Stabenfeldt, G.H., L.L. Ewing and L.E. Mc 
Donald (1969). Peripheral plasma progesterone 

_ levels during the bovine oestrous cycle. J. Re- 

_ prod. Fert. 19: 433-442. 

9. Swanson, L.V. and H.D. Hafs (1971). LH and 
prolactin in blood serum from estrus to ovula- 
tion in Holstein heifers. J. Arar: Sci. 33: 1038- 
1041. 


. 10. Swanson, L.V., H. D; "Hafs and D. A. Morrow 
(20 to 72ng/ml) still was sufficient to’ “indicate = 


*(1972). Ovarian characteristics and serum LH, 
prolactin, progesterone and ‘glucocorticoid from 
first estrus to breeding size in Holstein heifers. 
J. Anim. Sci. 34: 284-293. 

11. Tidwell, A.L. and J.L. Fletcher (1951). The 
effect of summer environment on the body tem- 
perature and respiratory rate of swine. f Anim. 

<Sci. 10: 523-532. - 

12. Wan, W. C-M. and.P. H. Li (1971). A survey 
on serum thyroxine level of Holstein lactating 
and non-lactating cows in a tropical. environ- 


13. 


14. 


HEIFER RECTAL TEMPERATURE AND SERUM LH 


ment. Bull. Inst. Zool, Academia Sinica 10: 97- 
102. 


Wan, W. C-M., P.H. Li, W.S. Wun, T.T. Hsu 


and T. M. Ho (1974). Radioimmunologic analysis 
of serum luteinizing hormone in Holstein heifers 
in a subtropical area. Taiwan J. Vet. Med. and 
Anim. Husb. 24: 1-8. 

Wettemann, R.P., H.D. Hafs, L. A. Edgerton 


15. 


59 


and L.V. Swanson (1972). Estradiol and pro- 
gesterone in blood serum during the bovine 
estrous cycle. J. Anim. Sci. 34: 1020-1024. 
Yousef, M. K., H.H. Kibler and H.D. Johnson 
(1967). Thyroid activity and heat production in 
cattle following sudden ambient temperature 
changes. J. Anim. Sci. 26: 142-148. 


CR A ES ESE AR 
BR TE | 


rp RE Fe Be By Be WE 


PURI t-PA RE IRE (RT) AeA > BHA RT ZEAR MARHE 
MZABHW o RT BZ HEIKER o RT ZU RAR IE BE BOR BEE AAR TE 


Ro 


1. ARRCERARERSSEHAN ARANIR SEAERBAACED * WARM REAR MRR 


(NIH-LH-Bz) ŻE > Ub BH ° 


